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liSITERLOCK CONTROL SYSTEM 
ON miEELED WORK MACHINE 

The present application is based on and claims the 
benefit of U.S. provisional patent application Serial 
No. 60/429,537, filed November 27, 2002, and U.S. 
provisional patent application Serial No. 60/444,863, 
filed February 4, 2003, the content of which are hereby 
incorporated by reference in their entirety. 

BACKGROUND OF THE INVENTION 
The present invention relates to power 
machinery. More particularly, the present invention 
relates to a control system for a work machine. 
Although compact tractors, skid steer loaders and 
other types of wheeled work machines have enjoyed 
great success and are used throughout the world in a 
number of different applications, these machines are 
not well suited for all work environments. For 
example, compact tractors, while useful in some 
applications, frequently have a number of 
characteristics, which limit their usefulness in 
other applications. Typically, compact tractors have 
poor visibility to the front (i.e., toward the 
bucket) . Compact tractors also typically have limited 
hydraulic systems for operation of attachments, and 
the attachments are frequently behind the operator, 
forcing the operator to turn around to see them. 
Further, for the operator of the compact tractor, 
entry/egress is often awkward or difficult and 
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usually the tractor only provides seating for a 
single person. Also, compact tractors lack a cargo 
area, which severely limits their usefulness in many 
applications. Other common limitations of compact 
tractors include a relative lack of stability and the 
rough ride provided by many compact tractor designs. 

Utility carts are another type of wheeled work 
machine, which have a number of characteristics that 
limit their usefulness in some applications. For 
example, utility carts do not have a loader option, 
and typically have limited or no attachment 
capability. Also, utility carts generally have 
limited, if any, onboard hydraulic systems for the 
operation of hydraulic attachments. Other typical 
characteristics of utility carts, which limit the 
applications in which they can be used, include a 
relatively large turning diameter and a limited 
ability to carry cargo. Utility carts are frequently 
low on power needed to pull equipment or carry cargo. 

In many applications, a small turning diameter 
would be a beneficial feature of a wheeled work 
machine. However, many wheeled work machines, if not 
most, do not have small turning diameters. Thus, to 
change direction of travel, these machines need to 
stop, change direction, reorient the machine, and 
proceed in the intended direction. Typically, 
machines with front steerable wheels (for example, 
tractors and most utility vehicles) have to maintain 
a short wheelbase in order to maintain a small 
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turning diameter, as wheelbase and turning diameter 
are inversely proportional. However, a short 
wheelbase has a negative effect by decreasing lift 
capacity, operator area, cargo area, etc. 

Most compact tractors maintain a relatively 
small turning diameter by turning the front wheels 
extremely sharply and generally having a shorter 
wheelbase. Turning the wheels excessively sharp can 
be damaging to sensitive grounds such as lawns and 
turf areas. Further, even with a short wheelbase (and 
the disadvantages which result) , the relatively small 
turning diameter of compact tractors may not be small 
enough for some applications. Most utility carts have 
a large turning diameter, which is unacceptable for 
many applications, due to the fact that they cannot 
turn the wheels as sharply as a typical tractor and 
that they require a longer wheelbase to place the 
operator seating, engine, cargo area, etc. A wheeled 
work machine which provides a small turning diameter 
without the disadvantages associated with the short 
wheelbase of tractors, would be a significant 
improvement in wheeled work machine applications. 

Generally, wheeled work machines such as compact 
tractors, utility carts, and other types have 
numerous limitations, which prevent them from being 
suited for some applications. Some of these 
limitations are discussed above with reference to 
compact tractors and utility vehicles, but they may 
apply to other types of work machines as well. In 
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addition to turning diameter characteristics, a 
common limitation in many wheeled work machines is a 
general inability to carry more than one person to a 
work site. Other limitations include an inability to 
carry cargo, poor visibility, lack of attachments 
such as a bucket or loader, low power, and 
instability, to name a few. 

Further, many such machines have no mechanism 
for sensing operator presence or operator position. 

Skid steer loaders have proven to be highly 
useful in many applications. Skid steer loaders have 
features, which are often highly beneficial for 
certain work environments. For example, skid steer 
loaders can support a wide variety of work tools and 
attachments. Skid steer loaders can also be turned 
very sharply. Numerous other features of skid steer 
loaders provide these machines with highly 
advantageous capabilities. Although skid steer 
loaders have enjoyed great success and are used 
throughout the world in a number of different 
applications, the skid steer loader is not well 
suited for all work environments. 

There is thus a continuing need for an improved 
wheeled work machine. A machine that addresses one, 
several or all of the deficiencies discussed above 
would be particularly advantageous. 
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SUMMARY OF THE INVENTION 

In one aspect, the present invention is directed 
towards a control system for a work machine. The 
control system includes an operator acutable input 
assembly and a sensor coupled to the input assembly. 
The sensor is configured to provide a signal indicative 
of operator presence on an operator platform. The 
control system also includes a controller operably 
coupled to the sensor and configured to receive the 
signal provided by the sensor. The controller is 
further configured to manipulate at least one function 
of the work machine based on the signal. 

In another aspect, the present invention is 
directed towards work machine that includes a rigid 
frame and a cab coupled to the rigid frame and defining 
an operator compartment. The operator compartment has 
an operator platform. In addition, the work machine 
includes a mounting bracket coupled to a portion of the 
operator platform and an armrest pivotally coupled to 
the mounting bracket at a pivot point. The work machine 
also includes a sensor positioned on the mounting 
bracket. The sensor is configured to sense operator 
presence on the operator platform and to provide a 
signal indicative thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a wheeled work 
machine of the present invention. 
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FIG. 2 is a side elevational view of the wheeled 
work machine with portions removed. 

FIG. 3 is a perspective view of the wheeled work 
machine with portions removed. 

FIG. 4 is a side elevational view of the wheeled 
work machine with portions shown with dashed lines. 

FIG. 5 is a bottom plan view of the wheeled work 
machine . 

FIG. 6 is a block diagram of a control system. 

FIG. 7A is a side view of an operator presence 
sensor assembly in accordance with an embodiment of 
the present invention. 

FIG. 7B is a side view of an operator presence 
sensor assembly in accordance with an embodiment of 
the present invention. 

FIG. 7C is a side view of an operator presence 
sensor assembly in accordance with an embodiment of 
the present invention. 

FIG. 7D is an exploded side view of an operator 
presence sensor assembly in accordance with an 
embodiment of the present invention. 

FIG. 7E is an exploded side view of an operator 
presence sensor assembly in accordance with an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

OVERVIEW OF ONE EXAMPLE OF A WHEELED WORK MACHINE 

The present invention is directed to an operator 

presence sensor and related control system for 
controlling a wheeled work machine, including 
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acceleration, deceleration and braking control as 
well as speed control . An exemplary embodiment of a 
wheeled work machine 10 is illustrated in a number of 
the Figures which will be variously referred to 
herein as different aspects of the wheeled work 
machine are discussed. While the present invention 
deals with an operator presence sensor used in 
controlling a work machine, the exemplary embodiment 
of a work machine is discussed first for the sake of 
completeness. It should be noted that the present 
invention could just as easily be applied in the 
context of a tracked work machine (e.g., tracks 
instead of wheels) . 

An exemplary embodiment of a wheeled work 
machine 10 of the present invention is illustrated in 
FIGS. 1, 2 and 3. The wheeled work machine 10 
includes a rigid frame assembly 12 having a support 
14 with a boom pivot 16. A front wheel assembly 18 is 
joined to the frame assembly 12 proximate the support 
14. Similarly, a rear wheel assembly 20 is joined to 
the frame assembly 12 at an end thereof remote from 
the support 14 . 

The wheeled work machine 10 further includes an 
engine 24, an operator platform 26 (herein embodied 
as a seat) and a cargo support 28. Each seat is shown 
with an armrest 300 on the outside of the seat 26. 
Of course, armrest 300 could also be mounted on both 
sides of seat 26 as well. 
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Location of these elements in combination with 
the support 14 for the boom pivot 16 provides a 
unique, multi-purpose machine that is compact and 
usable in a number of different applications. In 
particular, the operator platform 26 is located 
behind the support 14 and between the boom pivot 16 
and the engine 24. In addition, the cargo support 28, 
which is also supported by the frame assembly 12, is 
located behind the operator platform 26 and, in one 
embodiment, over at least a portion of the engine 24. 
In the embodiment illustrated, the/ engine 24 is 
coupled to a hydraulic pump 30, which in turn, is 
coupled to a lift cylinder 32. Under selective 
control by the operator, the lift cylinder 32 can be 
used to tilt a lift arm 34 that is pivotally coupled 
at the boom pivot 16. In a manner discussed below, 
various tools can be attached to the lift arm 34 to 
perform various work functions at a position 
convenient for forward viewing by the operator 
sitting in operator platform 26. For instance, as 
illustrated, a bucket 36 can be coupled to a remote 
end 49 of the lift arm 34 and used to scoop or lift 
various types of materials. As illustrated and 
discussed below, a tilt cylinder 38 can also be 
coupled between the lift arm 34 and the bucket 36, 
which allows the bucket 36 to be pivoted relative to 
the lift arm 34. It should be noted however that the 
bucket 36 is but one exemplary tool that can be used 
with the wheeled work machine 10. The wheeled work 
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machine 10 can include a single lift arm or boom 34 
pivotally joined to the boom pivot 16. Use of a 
single lift arm 34 provides a stable, strong lifting 
device, but also minimizes obstruction to the remote 
end of the lift arm 34 as viewed by the operator 
sitting in operator platform 26. Nevertheless, 
although illustrated as a single lift arm 34, those 
skilled in the art can appreciate that additional 
lift arms can be used, for instance, in a side-by- 
side relationship from the support or supports 14 
disposed in front of the operator platform 26. 

As illustrated, the lift arm 34 extends between 
a line between wheels of the front wheel assembly 18. 
In one embodiment, a minimum angle 3 9 formed between 
the boom pivot 16 and a second boom pivot 42 
typically provided at a remote end of the lift arm 34 
and a normal reference line 44 from the boom pivot 16 
to a level ground surface is in the range of 20 to 35 
degrees and in a further embodiment in the range of 
22-28 degrees. 

Using a rigid lift arm 34 between pivots 16 and 
42 enables the bucket 36 to move forwardly during 
lifting from the initial angle 39 described above. 
The forward movement of the bucket 36 allows an 
operator to easily fill the bucket 36 without 
requiring the wheeled work machine 10 to move forward 
during lifting. Due to the path taken by the bucket 
36, the bucket 36 is filled during, approximately, 
the first 65 degrees of travel. Although many forms 
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of loaders have the capability to raise a loaded 
bucket, many do not have the required traction or 
power to push the bucket completely into a pile of 
heavy material. Likewise, because many buckets lift 
primarily vertically, due to the long extension of 
the booms or lifting arms, many machines do not have 
the ability to lift a full bucket through the 
material that is above the bucket in view that that 
bucket was driven into the pile. In contrast, the 
large forward component of bucket movement during 
lifting enables the bucket 36 to be easily filled 
with rotation of the lift arm 34 and attachment 
leveling. In one embodiment, the lift arm 34 pivots 
through an arc of 102 degrees from its initial 
starting position. In this manner, once the bucket 36 
is filled, the bucket 36 moves away from the pile of 
material. The use of a single boom support 14 and a 
single lift arm 34 is particularly beneficial because 
this construction enables a compact assembly of the 
work machine 10 and also provides excellent viewing 
of the remote end of the lift arm 34 for the operator 
sitting in the operator platform 26, 

In one embodiment, the height of the pivot 16 
with respect to a level ground surface is in the 
range of 48 to 54 inches, for example, 50.94 inches 
when angle 39 is 27.5 . Other dimensions include the 
position of pivot 42 with respect to pivot 16 (55 to 
49 inches, preferably 51.83 inches when angle 39 is 
27.5 ) and the height of pivot 42 above the ground (2 
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to 8 inches, preferably 5 inches when angle 3 9 is 
27.5 ) . Similarly, the position of pivot 48 with 
respect to pivot 16 is in the range of 42.5 to 48.5 
inches, preferably 45.5 inches when angle 39 is 
27.5 , and the height of pivot 48 above the ground is 
in the range of 9 to 15 inches, preferably 12 inches 
when angle 39 is 27.5 . Likewise the position of the 
lift cylinder connection (pivot 47) to lift arm 34 
with respect to pivot 16 inches is 13 to 19 inches, 
preferably 16 inches when angle 3 9 is 27.5 , while 
the length of the lift arm 34 (from pivot 16 to pivot 
42) is also 49 to 55 inches, preferably 51.83 inches 
when angle 39 is 27.5 . 

As discussed above, the lift cylinder 32 is 
operably coupled between the frame 12 and the lift 
arm 34 to pivot the lift arm 34. In a further 
embodiment, the remote end 49 of the lift arm is 
joined, for example, pivotally, to the frame assembly 
12 between the wheel assemblies 18 and 20 to provide 
a compact assembly. In this manner, the front wheel 
assembly 18 is disposed between the lift arm 34 and 
the lift cylinder 32. Use of a single lift cylinder 
32 in the center of the wheeled work machine 10 also 
minimizes any damage thereto. 

In the embodiment illustrated, a quick 
attachment interface member or assembly 50 is 
provided at the remote end of the lift arm 34 forward 
of the operator platform 26, which is a far more 
convenient position of the tool at the end of the 
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lift arm 34. The quick attachment interface 50 has 
been utilized extensively by Bobcat Company and sold 
under the trade name BOB-TACH. The interface assembly 
50 allows quick attachment of various work tools such 
as buckets, grapples, brooms, augers or the like. In 
this manner, by including the interface 50, the work 
machine 10 can readily accept and many of the various 
types of work tools currently in use or developed in 
the future . 

Referring to FIGS. 3 and 5, movement of the work 
machine 10 is provided by wheels 94 mounted on each 
of the wheel assemblies 18 and 20. Either or both of 
the wheel assemblies 18 and 20 can be powered by the 
engine 24, for example, by mechanical drive shafts, 
chains, belts or the like. In the embodiment 
illustrated, hydraulic drive motors are mounted to 
the housing assemblies 84, which in turn, drive the 
wheels 94. The drive housing assemblies 84 can be 
independent, i.e., one for any chosen wheel 94, or as 
illustrated, have opposed output shafts 88 to drive a 
pair of wheels 94 . 

The drive housing assemblies 84 can include gear 
reduction, wet disk brake, differential, differential 
lock and the output shafts 88. In one embodiment as 
illustrated, pivotal couplings 90 are provided at the 
ends of the drive housing assemblies 84 and are 
coupled to hub assemblies of the wheels 94 to allow 
the associated wheels 94 to pivot. Tie rods 95 
coupled to a suitable steering mechanism having a 
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steering wheel 98 (FIG. 1) proximate the operator 
platform 26 can control pivotal motion of the wheels 
94. In the embodiment illustrated, each of the wheel 
assemblies 18 and 20 allow the corresponding wheels 
94 to be pivoted providing for all -wheel steering 
capability resulting in a small turning diameter. 
Nevertheless, in an alternative embodiment, the 
steering mechanism can be coupled to only the front 
wheel assembly 18, or to only the rear assembly 20. 

The steering mechanism for the front and/or rear 
wheels 94 can take any number of forms such as a 
mechanical linkage between the steering wheel 98 and 
the steerable wheels of the front wheel assembly 18 
and/or rear wheel assembly 20. In the embodiment 
illustrated, the wheels are steered using hydraulic 
cylinders mounted to the drive housings. There can be 
a steering cylinder for each steerable wheel, or 
pairs of wheels can be steered with a single cylinder 
and a tie rod connection. The steering wheel 98 can 
be coupled to a steering sector to direct pressurized 
hydraulic fluid to the appropriate steering cylinders 
thus obtaining steering of the desired wheels. The 
steering modes can illustratively include front wheel 
steer, rear wheel steer, coordinated steer (in which 
the front and rear wheels are steered- in pairs in 
opposite directions to implement tighter turns) and 
crab steer (in which the front rear wheels are again 
steered in pairs but in the same direction) . A 
control valve can be further used in the hydraulic 
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circuit of the rear wheels, wherein the control valve 
receives an input related to the type of steering 
desired for the rear wheels, e.g. coordinated or crab 
steer, and properly directs pressurized to the 
steering actuator based on the desired mode of 
steering. Allowing the work machine 10 to steer all 
of the wheels 94 significantly minimizes damage to 
the ground surface, which can occur during travel to 
the work site or operation of the work machine 10 at 
the job site. 

In one embodiment, multiple seat positions can 
be provided through individual seats, as illustrated, 
or a common bench seat. Configured in this manner, 
the work machine 10 allows side-by-side seating 
positions for the transportation of one or two 
individuals to the job site. It should be further 
noted that the operator platform 26 is disposed on 
the frame assembly 12 between the wheel assemblies 18 
and 20 so as to provide a stable platform. In the 
embodiment illustrated, the operator platform 26 
forms part of an operator station 100 that can 
include a canopy 102. 

An instrument cluster and dash 110 (FIG. 1) is 
generally disposed in front of the operator platform 
26 and behind the boom pivot 16 and includes gauges, 
controls and the like for operation of the work 
machine 10. The instrument cluster and dash 110 is 
also disposed at a level such that an upper surface 
thereof allows an operator of height in the range of 
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a female in the fifth percentile to a male in the 
ninety-fifth percentile to view an end of the lift 
arm 34 remote from the boom pivot 16. 

The cargo support 28 located behind the operator 
platform 26 and supported by the frame assembly 12 
allows the transportation of tools and/or other 
material to the job site. Although exemplified herein 
as a cargo box (open or enclosed) , which can also 
tilt through a suitable lift cylinder and hinge 
coupling the cargo box to the frame assembly 12, 
which has a floor 120 and side walls 122 (with or 
without tailgates or side gates) , the cargo support 
28 can include other forms of containers or 
platforms. For instance, the cargo support can also 
include a sprayer having a suitable tank for 
containing liquid, a hopper such as for spreading 
sand, or a plurality of tool boxes to name a few. 

Referring to FIGS. 2 and 5, engine 24 is 
generally located behind operator platform 26 and 
below cargo support 28. In one embodiment, a 
transverse engine is supported by the frame assembly 
12 at this location. The transverse engine 24 
includes a crank shaft indicated by dashed line 138 
oriented transversely with respect to a longitudinal 
axis (front to back) of the work machine 10. Although 
other orientations of engine 24 can be used, the 
transverse engine provides a compact assembly that 
can also be easily serviced. 
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Also shown in FIGS. 2, 4 and 5 is a radiator 
assembly 145 for cooling engine 24. Radiator assembly 
145 is supported at least partially beneath cargo 
support 28 by longitudinal frame members 130. In one 
embodiment, longitudinal frame members 130 are C- 
channel frame members. In these embodiments, radiator 
assembly 145 can be supported via positioning 
between, and within the C-channels of, frame members 
130. 

In the embodiment illustrated, radiator assembly 
14 5 is supported by longitudinal frame members 130 
behind the rear axle. This is shown in FIGS. 2, 4 and 
5 by placement of the radiator assembly behind rear 
wheel 94 or suspension assembly 180. 

Radiator assembly 145 includes a radiator 151 
and optionally one or more air flow generation device 
153 such as a fan or other blower for removing heat 
energy by moving air past radiator 151. In the 
illustrated embodiments, radiator assembly 145 
includes dual fans or air flow generation devices 
153, with one positioned on top of radiator 151, and 
one positioned below radiator 151. In other 
embodiments, radiator assembly 145 and air flow 
generation devices 153 can be positioned elsewhere. 
Radiator assembly 145 also includes hoses 14 6 which 
carry coolant between engine 24 and radiator 151. 
Also, radiator assembly can include other features, 
for example an airflow redirecting structure or 
mechanism which redirects airflow from fans 153 
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toward the rear of the wheeled work machine in order 
to minimize dust in the area of operator station 100. 

Radiator 151 is supported relative to 
longitudinal frame members 130 and the ground in a 
*^flat" position in order to further facilitate the 
compact design of wheeled work machine 10. In other 
words, radiator 145 has a veirtical dimension relative 
to the ground which is less than its longitudinal 
dimensions indicated generally at 147 and 148 in 
FIGS. 2, 4 and 5. Generally, radiator 151 is oriented 
with its longitudinal dimensions substantially 
parallel to the ground to give it a low profile. 
However, radiator 151 can also be oriented at slight 
angles relative to the ground, for example up to 
about 45° or less to create the exhaust. Including a 
flat radiator 151 for cooling of engine 24 allows the 
radiator to be supported by longitudinal frame 
members 130 beneath cargo support 28. In addition to 
saving space and facilitating a compact and stable 
wheeled work machine configuration, utilization of a 
flat radiator assembly 14 5 placed in this position 
can also serve to protect the radiator from damage 
relative to other potential locations on the wheeled 
work machine . 

FIG. 6 is a block diagram of a control system 
200 for controlling a wheeled work machine, such as 
work machine 10. Control system 200 illustratively 
includes acceleration pedal 202, deceleration pedal 
204, angle sensors 206 and 208 which are configured 
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to sense the angle of deflection of pedals 202 and 
204, respectively, and provide signals indicative 
thereof to controller 210. System 200 also includes 
an operator presence sensor 212, mode selector switch 
214, direction input 216 which provides an input 
indicative of a desired direction of travel, cruise 
control select button 218, speed sensors 220 which 
are mounted to sense the speed of the front and/or 
rear wheels (or right and left wheels or one or all 
wheels), engine speed control mode selector 222, two 
speed selector 224, hydrostatic pump .226 for driving 
a hydraulic motor connected to the front wheels, and 
hydrostatic pump 228 for driving a hydraulic motor 
connected to the rear wheels. 

A brief overview of the operation of control 
system 200 is first presented. In operation, the user 
depresses acceleration pedal 202 to a desired 
deflection angle. That angle is sensed by angle 
sensor 206 and a signal indicative thereof is 
provided to controller 210. Controller 210 associates 
the deflection angle with a predetermined speed and 
provides an output to hydrostatic pumps 226 and 228 
to drive the wheels of work machine 10 at the desired 
speed. Speed sensors 22 0 provide a signal indicative 
of the speed of the wheels to controller 210 such 
that controller 210 can operate in a closed loop 
manner . 

As the user deflects pedal 202 to a greater or 
lesser deflection angle, that angle is again sensed 
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by sensor 206 and provided to controller 210 which, 
in turn, controls hydrostatic pumps 226 and 228 to 
increase or decrease wheel speed accordingly. 

Similarly, the user can rotate deceleration 
pedal 204 to a desired angle of deflection which is 
sensed by sensor 208. Sensor 208 provides a signal 
indicative thereof to controller 210. Controller 210 
associates the deflection angle of pedal 204 with a 
predetermined rate of deceleration. In one 
illustrative embodiment, as the deflection angle of 
pedal 204 increases, the rate of deceleration 
increases . 

Of course, machine 10 is also capable of 
traveling both in forward and reverse directions. The 
user can indicate this by selecting the direction 
through direction input 216. Direction input 216 may, 
illustratively, simply be a rocker switch, a rotary 
switch, a press button switch, etc. The direction 
input 216 provides a signal to controller 210 
indicative of a desired forward or reverse direction 
of movement of the machine, and controller 210 
controls hydrostatic pumps 226 and 228 accordingly, 
based upon the deflection angles of pedals 202 and 
204 . 

Two speed selector 224 is also illustratively a 
user actuated switch, button, etc., which provides a 
signal to controller 210 indicative of actuation 
thereof. In this way, the user can select between 
operating in a high speed or a low speed mode. Of 
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course, the user may also select between more than 
two modes, but only two are described herein for the 
sake of brevity. If the user selects a high speed 
mode through input 224, then maximum deflection of 
pedal 202 is associated with one maximum speed. 
However, when the user selects a low speed mode 
through input 224, then the maximum deflection angle 
of pedal 202 is associated with a second maximum 
speed, which is lower than the first maximum speed. 

In accordance with one illustrative embodiment, 
the user can also control the speed in cruise control 
mode through cruise control actuator 218. As with the 
other user actuable inputs, actuator 218 can also be 
a switch of various types or a depressible button, 
etc. When this button is depressed, controller 210 
controls hydrostatic pumps 22 6 and 228 to maintain 
the current speed of machine 10. 

Controller 210 can also control the speed of the 
machine 210 independently of engine speed. For 
example, the engine powers pumps for a hydraulic 
power system which may power attachments to machine 
10. If the user desires to slow the vehicle to a 
slower speed, but does not wish to reduce power to 
the attachments, then the user may not wish to have 
the engine speed slowed as well. In that case, the 
engine speed is controlled by a separate throttle. 
Therefore, the user can provide an input through 
actuator 222 indicating to controller 210 whether the 
user wishes controller 210 to control engine speed in 
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accordance with vehicle travel speed. In order to do 
so, controller 210 provides an output signal to a 
commercially available electrically controlled engine 
to vary the engine speed as desired by the user. 

In still another embodiment, controller 210 can 
be configured to control machine 10 in one of a 
variety of steering modes briefly mentioned earlier. 
In one illustrative embodiment, the wheels are 
independently steerable, or are steerable in pairs. 
In that instance, machine 10 can be steered in front 
wheel steer mode in which the front wheels are 
steered, rear wheel steer mode in which the rear 
wheels are steered, crab mode in which the front and 
rear wheels are all steered in the same direction, 
and coordinated steer mode in which the front and 
wheel are steered in opposite directions to 
accommodate tighter turns. In one illustrative 
embodiment, the operator can select the steering mode 
with mode selector switch 214 which is illustrated as 
a rotary switch, but can take the form of any desired 
operator input . 

OPERATOR SENSOR 

Control system 200 also illustratively 
incorporates operator presence sensor 212. Operator 
presence sensor 212 can be configured in any number 
of known ways, including the user actuated embodiment 
illustrated in FIGS. 7A-7E, to sense the presence of 
an operator in the operator compartment of machine 10 
and provide a signal to controller 210 indicative 
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thereof. In one illustrative embodiment, certain I 

i 

functions of machine 10 can be enabled or locked out I 

based on the signal from operator presence sensor 

212. 

FIGS. 7A-7E illustrate one embodiment of an 
operator presence sensor assembly 212. FIG. 7A shows 
an armrest 300 connected to a portion of seat support 
or mounting bracket 302. Armrest 300 is pivotally 
connected to support 302 at pivot point 304. Armrest 
300 also carries a magnet 306, and support 302 has 
connected thereto a magnetic sensor (such as a Hall- 
effect sensor or other type of sensor) 308. A spring 
310 is coupled to armrest 300 at point 312 and to 
support 302 at point 314. Armrest 300 is pivotable 
about pivot point 304 in the direction indicated by 
arrow 320. 

When armrest 3 00 is in the downward or operating 
position shown in FIG. 7A, magnet 306 is in close 
proximity to Hall-effect sensor 308 such that Hall- 
effect sensor 308 provides a signal to controller 210 
indicating that armrest 300 is in the operating 
position. 

However, armrest 3 00 can also pivot upwardly in 
the direction indicated by arrow 320. FIG. 7B 
illustrates armrest 3 00 pivoted slightly upwardly to 
a sensor deactivation angle. In the position shown in 
FIG. 7B, magnet 306 is pivoted far enough away from 
sensor 308 such that sensor 308 provides a signal to 
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the controller 210 indicating that the armrest is in 
the raised position. 

In one embodiment, spring 310 is in an over 
center arrangement. The deactivation angle shown in 
FIG. 7B illustratively corresponds to the spring line 
of action such that, if armrest 300 is pivoted 
upwardly any further, spring 310 biases armrest 3 00 
into the raised position shown in FIG. 7B and, if 
armrest 300 is pivoted downwardly any further from 
the position shown in FIG. 7B, spring 310 biases it 
into the lowered position shown in FIG. 7A. FIG. 7C 
shows armrest 300 in the fully raised position. 
Again, magnet 3 06 is removed from sensor 308 such 
that sensor 308 provides the signal indicating that 
the sensor is still deactivated. 

FIGS. 7D and 7E illustrate exploded views of 
operator presence sensor assembly 212 in accordance 
with one embodiment of the present invention. FIG. 7D 
shows that armrest 3 00 includes an inner structural 
member 400, such as a tube or metal rod, covered by a 
foam material 402. FIGS. 7D and 7E illustrate that 
support bracket 302 includes a pivot bushing 4 04 that 
receives a connector 406 which also fits through 
axial bore 408 in armrest 300. Armrest 300 also 
includes a structural member that contains a guide 
hole 410 for receiving the end of spring 310. 
Operator presence sensor assembly 212 can be mounted 
to a rigid seat or a suspension seat . 
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Although the present invention has been 
described with reference to preferred embodiments, 
workers skilled in the art will recognize that 
changes may be made in form and detail without 
departing from the spirit and scope of the invention. 



